Efficient Preparation of Large-Sized Rings of Single-Stranded DNA through One-Pot Ligation of Multiple Fragments.
Circular single-stranded DNA (c-ssDNA) has significant applications in DNA detection, the development of nucleic acid medicine, and DNA nanotechnology because it shows highly unique features in mobility, dynamics, and topology. However, in most cases, the efficiency of c-ssDNA preparation is very low because polymeric byproducts are easily formed due to intermolecular reaction. Herein, we report a one-pot ligation method to efficiently prepare large c-ssDNA. By ligating several short fragments of linear single-stranded DNA (l-ssDNA) in one-pot by using T4 DNA ligase, longer l-ssDNAs intermediates are formed and then rapidly consumed by the cyclization. Since the intramolecular cyclization reaction is much faster than intermolecular polymerization, the formation of polymeric products is suppressed and the dominance of intramolecular cyclization is promoted. With this simple approach, large-sized single-stranded c-ssDNAs (e.g., 200-nt) were successfully synthesized in high selectivity and yield.